BATTERY 



FIELD OF THE INVENTION 
This invention relates to a battery and its input- 
output terminal . 

BACKGROUND OF THE INVENTION 
Today,: in the modern society, batteries are one of* 
the key electric parts indispensable as power sources for 
various electric appliances. Among them, a demand for the 
secondary battery whose charge/discharge can be repeated 
is steadily increasing. 

The main secondary battery which has been put into 
practice includes a lead acid battery, a Ni-Cd (nickel - 
cadmium) battery, a Ni-MH (nickel -metal hydride) battery, 
a silver-zinc oxide battery, a lithium ion battery, etc. 

The lead acid battery, in which lead dioxide is used 
as a positive active material, lead is used as a negative 
active material and dilute sulfuric acid is used as an 
electrolyte, has an operating voltage of 2 V. The lead 
acid battery has a good balance in quality, reliability 
and cost, and therefore is widely used for a motor vehicle 
an electric vehicle, a UPS (uninterrutible power supply) , 
etc. Further, since a technique of compact sealing has 
been developed in recent years, usefulness of the lead 
acid battery has been increased. 



The Ni-Cd battery, in which nickel oxyhydroxide is 
used as a positive active material, cadmium is used as a 
negative active material and potassium hydroxide aqueous 
solution is used as an electrolyte, has an operating 
voltage of about 1.2 V. The Ni-Cd battery has features of 
a small internal resistance, allowability of large current 
discharge, long cycle life, resistance to excessive 
charge/discharge, and wide range of using temperature, etc, 
has been widely used for various consumer appliances. 

The Ni-MH battery, in which nickel oxyhydroxide is 
used as a positive active material, a hydrogen storage 
alloy is used as a negative active material and potassium 
hydroxide aqueous solution is used as an electrolyte, has 
y an operating voltage of about 1.2 V. The Ni-MH battery 

0 having a feature of a high energy density has been mainly 

into practice for various consumer appliances. 

e silver oxide zinc battery, in which sliver oxide 
is /6sed as W positive active material, zinc is used as a 
negative acuive material , and potassium hydroxide aqueous 
solution is used as an electrolyte, has features of a high 
output and a \high energy density, but a defect of high 
cost. Therefore, its larger scale type has been mainly 
used for space and deep-sea equipment, whereas its small 
scale type has\been widely used for a watch or an 
electronic calculator . 
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The lithium ion battery, in which Li -metal composite 
oxide such as LiCoOj, LiNiO^, LiMnjO^ , etc. is used as a 
positive active material, a carbonaceous material is used 
as a negative electrode and an organic solution is used as 
an electrolyte, has an operating voltage of 3 V level. 
The lithium ion battery, which has features of a high 
operating voltage, high energy density and no memory 
effect, has been explosively used for consumer appliances. 

Regardless of the primary battery and secondary 
battery, the batteries described above have been provided 
in the form of a rectangle, cylinder, button, sheet, etc. 
and adopted various output terminals according to the 
electric appliance in which the battery is used. 

Fig. 1 is an appearance view of a prior art 
rectangular battery which has been widely used for motor 
vehicles. As seen from Fig. 1, two cylindrical positive 
and negative terminals la and lb are provided convexly 
from the upper surface of the battery. 

Figs . 2A and 2B are sectional views of other prior 
art cylindrical batteries. Specifically, Fig. 2A shows 
two pin-like output terminals la and lb provided convexly 
from the upper surface. Fig. 2B shows a single pin-like 
output terminal la with one polarity provided convexly 
from the upper surface and a bottomed cylindrical metallic 
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battery vessel 2a which is used as an output terminal with 
another polarity. 

Fig. 3 is an appearance view of still another prior 
art flat rectangular battery in which a protrusive 
terminal 3 attached to the one surface is used as an 
output terminal with one polarity and a bottomed 
rectangular battery vessel 2b is used as an output with 
another polarity. 

Fig. 4 is a partially cut-away view of a further 
prior art flat battery in which two plate-like terminals 
la and lb are attached to the one edge of a flat sack- 
sba^e battery vessel 2c. 

ui^^'''^*^^^^^^^^^^^'^'^^' connection between the battery and 
tt>e applibnce using the battery has been made in a manner 
of connecti them by two wires and providing the appliance 
with two contacts. Therefore, there have been problems of 
troublesome* connecting operation and complicated design of 
the arrangement of the terminals on the instrument. There 
has been anovther problem that the demand of arranging 
positive andmegative output terminals on the one end face 
of the battery cannot be realized because the diameter of 
the battery idt small. This invention has been 
accomplished iri order to solve these problems. 
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SUMMARY OF THE INVENTION 
An object of this invention is to provide a battery 
having an input-output terminal which can facilitate the 
connection of the battery and an electric appliance using 
it. 

The first aspect of the invention is a battery 
comprising a battery body and a single input-output 
terminal fixed thereto, wherein said input-output terminal 
includes a positive terminal and a negative terminal which 
are electrically insulated from each other. It should be 
noted that the input-output terminal serves as a terminal 
for supplying power from the battery to an appliance using 
the battery, and serves as a charging terminal in a 
secondary battery. This applies to the following aspects. 

The second aspect is a battery according to the 
first aspect, wherein said input-output terminal is 
provided convexly from said battery body. 

The third aspect is a battery according to the first 
or second aspects, wherein said input-output terminal is a 
single-head plug. Incidentally, the single-head plug 
refers to a plug in which the positive terminal and the 
negative terminal electrically insulated from each other 
are arranged in the form of a single pin, as provided in, 
for example, JIS-C-6560. However, it may be any plug as 
long as the positive terminal and the negative terminal 
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electrically insulated from each other are arranged in the 
form of a single pin^ and is not limited to that provided 
in JIS-C-6560. 

The fourth aspect is a battery according to the 
first or second aspects, wherein said input-output 
terminal is a single-head jack. Incidentally, the single- 
head jack refers to a jack receiving the corresponding 
single-head plug as provided in /for example, JIS-C-6560. 
However, it may by any jack adapted to the plug in which 
the positive terminal and the negative terminal 
electrically insulated from each other are arranged in the 
form of a single pin, and is not limited to that provided 
in JIS-C-6560. 

The fifth aspect is a battery according to the first 
aspect, wherein said input-output terminal is a single 
jack provided concavely in said battery body. 

The sixth aspect is a battery according to the first 
or second aspect, wherein said input-output terminal 
includes a first-polarity terminal formed concavely in a 
tip of said input-output terminal and a second-polarity 
terminal arranged on an outside of said input-output 
terminal , 

The seventh aspect is a battery according to the 
first or second aspect, wherein said input-output terminal 
includes a threaded first-polarity terminal formed in a 



tip of said input-output terminal and a threaded second- 
polarity terminal on a base portion of said input-output 
terminal . 

The eighth aspect is a battery according to the 
second aspect, wherein said input-output terminal includes 
a threaded first-polarity tearminal formed in a tip of said 
input-output terminal and a threaded second-polarity 
terminal on a base portion of said input-output terminal, 
and has a through-hole communicating into an interior of 
said battery body. 

The ninth aspect is a battery according to the 
preceding aspects, wherein said battery is a cylindrical 
secondary battery or a rectangular secondary battery. 

In accordance with this invention, it is possible to 
solve problems of troublesome connecting operation and 
complicated design of the arrangement of the terminals on 
the instrument, and also solve the problem that the demand 
of arranging positive and negative terminals on the one 
end face of the battery cannot be realized because the 
diameter of the battery is small. Further, the electric 
appliance whose terminal can be easily designed can be 
provided . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an appearance view of a prior art battery; 



Figs . 2A and 2B are sectional views of other prior 
art cylindrical batteries; 

Fig. 3 is an appearance view still another prior art 
flat rectangular battery; 

Fig. 4 is a partially cut-away view of a further 
prior art flat battery; 

Fig. 5 is a view showing a first embodiment of this 
invention ; 

Fig. 6A is an appearance view of a second embodiment 
of this invention; 

Fig. 6B is an appearance view of a third embodiment 
of this invention; 

Fig. 7 is a view showing a fourth embodiment of this 
invention ; 

Figs. 8A and 8B are views showing a fifth embodiment 
of this invention; 

Fig. 9 is a view showing a modification of the 
output terminal shown in Figs. 8A and 8B; 

Fig. 10 is a view showing a portable communicating 
unit in which the battery according to this invention is 
to be mounted; and 

Figs. 11 and 12 are schematic views showing the 
states where the battery according to the first embodiment 
of this invention is mounted in the above portable 
communi ca ti ng uni t . 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The battery according to the this invention is 
characterized in that it comprises a battery body and a 
single output terminal fixed thereto and said output 
terminal includes a positive teiminal and a negative 
terminal electrically insulated from each other. The 
positive terminal and negative terminal electrically ' 
insulated may be arranged in any arbitrary method. In 
accordance with this invention, it is possible to solve 
problems of troublesome connecting operation of connecting 
the battery to the appliance by way of two connecting 
wires and providing two contacts on the appliance, the 
problem of complicated design of the arrangement of the 
terminals on the instrxament, and the problem that the 
demand of arranging positive and negative output terminals 
on the one end face of the battery cannot be realized 
because the diameter of the battery is small. 

The battery of the present invention can be produced 
by ordinal manner, and the battery of the present 
invention can be applied for a various type of battery, 
such as a lead acid battery, a Ni -Cd (nickel -cadmium) 
battery, a Ni-MH (nickel -metal hydride) battery, a silver- 
zinc oxide battery, a lithium ion battery, etc. 
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The present invention will be further described in 
the following examples, but the present invention should 
not be construed as being limited thereto. 

Fig. 5 is a view showing a first embodiment of this 
invention in which an output terminal 5 which is a single- 
head plug is provided convexly from the end face of a 
cylindrical lithium ion battery body 4. In Fig. 5, 
nximeral 6 denotes a positive terminal which is a tip made 
of free-machining brass; 7 denotes a negative teirminal 
which is a sleeve made of free-machining brass; and 8 
denotes an insulating collar made of polyethylene resin. 
The internal structure of the battery and connection 
between the output terminal and the electrode, which are 
not shown, may be realized by an ordinary technique. 

Such a battery can operate as a power source for an 
electric appliance in such a manner connected to the 
electric appliance by a single-head jack corresponding to 
the single-head plug. Such a battery which is formed as a 
secondary battery is subjected to charging in such a 
manner that it is connected to a charging device through a 
single-head jack corresponding to the single-head plug. 
Thus, the connection between the appliance using the 
battery and the charging device can be executed very 
easily. 
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Fig. 6A is an appearance view of the second 
embodiment of this invention. As seen from Fig. 6A, a 
cylindrical output terminal 5 is provided convexly from 
the end surface of a flat rectangular battery body 4 . The 
interior of the cylindrical output terminal 5 is 
configured as a single jack corresponding to the tip or 
sleeve of the single-head plug. The single-head jack has 
an electric connecting means to be connected to the 
single-head plug and a means for preventing removal of the 
single-head plug. The structure of each of these 
components, which is well known, is not shown. 

Fig. 6B is an appearance view of the third 
embodiment of this invention. As seen from Fig. 6B, a 
single-head jack type output terminal 5 is concavely 
formed in the end surface of a flat rectangular battery 
body 4. The interior of the output terminal 5, not shown, 
is basically the same as that shown in Fig. 6A. 

Such a battery can operate as a power source for an 
electric appliance in such a manner that connected to the 
electric appliance by a single-head jack corresponding to 
the single-head plug. Such a battery which is formed as a 
secondary battery is subjected to charging in such a 
manner that it is connected to a charging device through a 
single-head jack corresponding to the single-head plug. 
Thus, the connection between the appliance using the 
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battery and the charging device can be executed very 
easily . 

Fig. 7 is a view showing. the fourth embodiment of 
this invention in which a single output terminal 5 is 
attached to the upper surface of the cylindrical battery 
body 4. The output terminal 5 includes a first terminal 
member 9a whose tip is concavely formed and whose inner 
face is threaded; a second terminal member 9b whose outer 
face is threaded and whose bottom is provided with a 
washer 9c; and a glass sealing member 8 which insulate and 
fix the two terminal members 9a and 9b. 

In this embodiment^ the concave portion 6 at the tip of 
the first terminal member 9a serves as a positive terminal 
and the second terminal member 9b serves as a negative 
terminal 7, and vice versa. 

In use, a conductive bolt with a positive lead- wire 
may be screwed with the concave portion 6, and the 
negative lead wire may be fixed to the second terminal 
member 9b by a nut. In the same manner, charging for the 
secondary battery can be carried out. 

Figs, 8A and 8B are views showing the fifth 
embodiment of this invention. Fig. 8A is an appearance 
view and Fig. 8B is a sectional view of an output terminal 
5. In Figs. 8A and 8B, numeral 4 denotes a body of a 
cylindrical lead acid battery. Numeral 5 denotes an output 
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terminal provided convexly from the upper surface of the 
battery body 4. Numeral 6 denotes a positive terminal 
formed at the upper part of the output terminal 5. Niameral 
7 denotes a negative terminal formed at the lower part of 
the output terminal 5 , Numeral 8 denotes a resin 
insulating member for electrically insulating and securing 
the positive terminal 6 and negative terminal 7. Numeral 
10a denotes a wire connecting the positive terminal 6 to 
the positive electrode plate (not shown) within the 
battery body. Numeral 10b denotes a wire connecting the 
negative terminal 7 to the negative electrode plate (not 
shown) within the battery body. In this embodiment, both 
positive terminal 6 and negative terminal 7 are threaded. 
On the threaded portion, the wire connecting to the 
electric appliance is fixed by a nut or is caught by an 
alligator clip. 

In this configuration, since the positive terminal 
and negative terminal are vertically adjacent to each 
other, when they are connected to an appliance using the 
battery or a charging device, it is preferred that a means 
for preventing short-circuit may be used as required. 

Fig. 9 is a view showing a modification of the 
output terminal shown in Figs. 8A and SB. As seen from 
Fig. 9, the output terminal 5, which is provided convexly 
from the battery body, is provided with a function of 
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electrolyte injection. In Fig. 9, numeral 5 denotes an 
output terminal provided convexly from the upper surface 
of the battery body 4. Numeral 6 denotes a positive 
terminal formed at the upper part of the output terminal 5. 
Numeral 7 denotes a negative terminal formed at the lower 
part of the output terminal 5. Nxameral 8 denotes a resin 
insulating member for electrically insulating and securing 
the positive terminal 6 and negative terminal 7. The 
central portion of the output terminal 5 (i.e. positive 
terminal) is provided with a through-hole 11 communicating 
into the interior of the battery body and a stopping means 
12 for stopping the through -hoi e . 

In this configuration, electrolyte injection into 
the battery through the through-hole 11 can be implemented 
so the battery structure can be simplified. Incidentally, 
the stopping means 12 may be a rubber stopper. 

As described above, in accordance with this 
invention, the battery is provided with a battery body and 
a single input-output terminal protruding therefrom which 
has a positive terminal and a negative terminal 
electrically insulated from each other. Because of such a 
structure of the battery, it can be easily connected to an 
electric appliance, and the terminal of the appliance can 
be easily designed. Where it is difficult to arrange two 
terminals on the one end surface as in a cylindrical 
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battery having a small diameter, this invention in which a 
single input-output terminal has only to be arranged is 
useful in simplifying the battery. 

Fig. 10 is a view showing a portable communicating 
unit in which the battery according to this invention is 
to be mounted. In Fig. 10, numeral 13 denotes a control 
panel, 14 an audio communicating means (headphone and 
microphone) , 15 an antenna, and 16 a battery mounting 
portion . 

Figs. 11 and 12 are schematic views showing the 
states where the battery according to the first embodiment 
U of this invention is mounted in the above portable 

communicating unit. Specifically, Fig. 11 shows an example 
ij in which the portable communicating unit has a single-head 

l2 jack as a battery connecting means, and Fig. 12 shows 

^ another example in which the portable communicating unit 

has a single-head plug. 

In Fig. 11, numeral 16 denotes a battery mounting 
portion, 4 a battery body having a single-head plug, 6 a 
positive terminal which is a tip of the single-head plug, 
7 a sleeve negative terminal , and 8 an insulating collar 
made of polyethylene resin. A single-head jack 
corresponding to the single-head plug is formed on the 
bottom of the battery mounting portion 16. Numeral 17 
denotes a tubular contact which is a negative terminal of 
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an electric appliance and electrically connected to the 
negative terminal 7 of the single-head plug. Numeral 18 
denotes a flat spring-like contact which is a positive 
terminal of the electric appliance and is electrically 
connected to the positive terminal 6 of the single-head 
plug. In this configuration, the battery is electrically 
connected to the electric appliance. 

In Fig. 12, numeral 16 denotes a battery mounting 
portion, 4 a battery body equipped with an output terminal 
5 which a single-head jack, 7 an negative terminal which 
is a tubular contact arranged at the tip of the single- 
head jack, 6 denotes a positive terminal which is a flat- 
spring-like terminal . A single-head plug corresponding to 
the single-head jack of the battery is formed on the 
bottom of the battery mounting portion 16. Numeral 18 
denotes a tip which is a positive terminal, of the electric 
appliance. Numeral 17 denotes a sleeve which is a 
negative terminal of the electric appliance. In this 
configuration, the battery is electrically connected to 
the electric appliance. 

In this way, by using the electric appliance 
provided with the single-head jack or single-head plug as 
a battery connecting means, the battery provided with the 
corresponding single-head plug or single-head jack can be 
easily mounted in the electric appliance. 
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Incidentally, in the examples shown in Figs. 10-12, 
the single-head jack or single-head plug is integrally 
attached to the electric appliance using a battery. 
However, the single-head jack or single-head plug may be 
separated from the electric appliance so that they may be 
connected by means of a connecting wire. In this case, 
the space for mounting the battery can be omitted so that 
the electric appliance can be miniaturized. 

While the invention has been described in detail and 
with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes 
and modifications can be made therein without departing 
from the spirit and scope thereof. 

This application is based on Japanese patent 
application No. Hei . 11-361927 filed on December 20, 1999, 
the entire contents of which are incorporated hereinto by 
reference . 
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